Background: Patient engagement offers a promising pathway toward improved population health, better-quality care, and greater cost efficiency. The objective of the current study is to identify and analyze the characteristics of the 50 most frequently cited articles in patient engagement journals. Methods: The ISI Journal Citation Reports: Science Edition 2014 database was used to determine the most frequently cited published articles in Dec 2016. The most cited 50 articles were selected and assessed according to the published journal, origin of institutions, publication year, impact factor, topic, and type of study. Results: The 50 selected articles were published in 19 journals, the majority of which originated from the UK. The most common study design was quantitative study and reviews. The improvement of health care services quality and the construction of engagement model were the top two topics. And 2013 is the most published year receiving the most citations. Conclusions: Our findings provide a historical perspective on the scientific progress of patient engagement and allow for recognition of important developments and limitations in this field.
Introduction
Given the governments around the world struggling to meet the health needs of their citizens in the face of rising costs, aging populations, and massive variations in health care during the last 20 years [1] , patient engagement as a powerful and potentially beneficial force has been strongly introduced into our daily health care services. However, how can we evaluate the progress and contribu-tions of this "blockbuster drug of the century" from a series of researches and studies [2] ? Citation analysis is a commonly used bibliometric method, which could be used to explore the impact of the field, the impact of a number of researchers and the impact of some particular articles [3] .
Citation classics for the most cited articles as a new research method were firstly introduce by Garfield in 1977 [4] . For now, a variety of journals and research fields have published their citation classics. It always offers a distinctive insight into the history and development of the research for the reader.
Meanwhile, it is also very useful to use citation classics to identify the authors who have published the significant findings on any particular topics, as well as the short or long term impact of their works from the literary perspective [5] .
Extensively cited articles from patient service journals also serve as an important role to inspire the medical staffs, researchers, or policymakers to reflect and improve the current plans and policies.
Identification of citation classics has been conducted in various medical fields, but very few in the domain of patient care. According to our literature searching, until now, none of the previous citation studies had focused on the patient engagement. Therefore the aim of the present study is to identify and examine the characteristics of the 50 most frequently cited articles in patient engagement.
Method
In the light of no category is named "Patient Engagement" of ISI Journal Citation Report: Science Edition 2014 (Web of Knowledge), Twenty-five journals dedicated to patient related service and care and its subspecialties were selected from the Journal Citation Report 2014 under the subject category "Health Care Science and Services", "Health Policies and Services", "Nursing" and "Public, Environment & Occupational Health". All searches were chosen peer-reviewed literature, confined to publish between January 1995 and December 2016, including e-publications ahead of print. The 50 most frequently cited articles in the journals dedicated to patient engagement were identified using the database of the ISI web of science (Web of Knowledge), with the Science Citation Index Expanded (1965-) and Social Sciences Citation Index (1956-). Only English article had been considered for reviewing.
As we know, there is not a unified and standard definition of patient engagement. In addition, a lot of other conceptions, like patient involvement, patient activations, or customer engagement under the umbrella of the patient-centered care, had some kinds of similarities and overlaps to each other. Therefore, in order to ensure our conclusions' consistency and accuracy, we only included the articles discussing the concept of patient engagement through two independent reviewers, but not include or discuss the other parallel concepts like, patient activation, patient adherence, patient involvement, patient participation or patient empowerment.
All articles were collected initially through the database of electronic copies. For those the electronic copies were unavailable, hardcopies were sought out through CUHK library from local or oversea sources as an alternative. Search results were stored in a Mendeley database (ver. 1.15.2, Elsevier, New York, NY) and duplicate records were removed. Two reviewers (RX and EW), together screened all the titles and abstracts to evaluate and decide which articles to be selected based on the inclusion and exclusion criteria. Using a data extraction form, all full text of eligible articles which were identified would be gone through and evaluated independently by two reviewers (RX and EW). All articles which neither met the inclusion criteria nor met the exclusion criteria were listed in a table independently by two reviewers and verified together. If there were any disagreements of article selection, the disputed articles would be retrieved and reviewed by two authors again, or appointed to a third researcher to evaluate it. The whole process of consistency and accuracy of article selection based on the pre-set criteria would not be completed until a consensus had been made among the authors. The selected articles were collected and analyzed according to various characteristics, including 1) year of publication; 2) journal name; 3) Impact factor of journal; 4) number of citation; 5) authorship; 6) number of publications per year; 7) institution; 8) country; and 9) study design.
The study design was further divided into the following categories: 1) prospective trials, including randomized controlled, non-randomized controlled, and uncontrolled experimental trials; 2) qualitative studies, including interview and focus group study; 3) surveys, including questionnaire and validation studies; 4) reviews, including literature reviews, systematic reviews and meta-analysis; and 5) other designs that do not belong to any of the above four categories.
Results
Of the 25 journals included in our bibliometric analysis, only 19 provided articles in our top 50 list ( Table 1) . The earliest journal, as we know, is the "Medical Care" from the US, which published its first volume in 1963. The youngest journal is the "BMC Implementation Science" from UK, which published its first volume in 2006. In general, the journals related to patient engagement are relatively new, among which the oldest one reported the results of patient engagement has only been published for about 50 years. The analysis of impact factor shows that the 5-year impact factor for all 19 journals ranged from 1.47 to 5.25. And all of them were published in English. According to the searching results from JCR: Science Edition 2014, during the whole study period from 1956 to 2016, there were totally 463 records found related to patient engagement. 244 of them had been cited at least once, which account for 52.8%. The top article received 210 citations, and only three articles had been cited over 100 times in our fixed search categories. Table 1 also indicated the breakdown of the 19 journals included in this study. Health Affairs (9 articles), [1] [6]- [13] Journal of Medical Internet Research (6 articles) [14] - [19] and BMC Health Service Research (6 articles) [20] - [25] had occupied the top three of the list, which covered nearly 40% of all the included articles. Besides, no correlation between number of citations and impact factor has been confirmed in our study. (Table 3) .
Our study also showed that the US dominates the list of the 50 most cited articles with nearly 60% of contributions ( [21] . Other topics include "patient education" [37] and "the barriers to effective engagement" [22] (Table 5 ).
As shown in Table 6 , articles were published from 1997 to 2015. The most published year is 2013 (12 articles). Nearly 70% of articles cited by top 50 were published after 2010 (34 articles). Compared to other years, 2013 is also the year that publications were most frequently cited (299 times).
Discussion
It is well recognized that a closer look at the number of citations could be very helpful to confirm the impact of the journals and the contributions by individual Model and framework development 15
Professional-patient communication 11
Patient safety 3
Scale development 2
Patient education 1
Barriers to effective engagement 1 Table 6 . Years of origin of the 50 most cited articles. Secondly, the range of cited articles related to patient engagement from top 50 articles is from 2 to 198, which is considerably lower than other areas related to health care services. For example, the range for citation of patient safety is 100 to 584, and patient satisfaction, the range is 156 -875. It may be explained by two reasons. The first one is that the conception of "patient engagement" is relatively new. Although it has been existed for nearly 20 years, according to our study, the real peak of studying this topic started from 2010. The second reason is that, as we know, there are some partially similar and potentially overlapped conceptions had existed, for example, patient involvement, patient activation or customer engagement, which had attracted some scholars' attentions and published their research findings use other titles already. Therefore, it may be hard to identify all the articles or articles using the keyword as patient engagement.
Other pattern. This is consistent with the results of other previous studies that awareness of involving the patient in their own health care in order to promote the health outcomes was increasing for both professionals and patients [57] . And this condition may encourage and inspire more researchers to focus on the study of patient engagement in the future.
Another finding is the impact factor of the journals in patient engagement is terms of study types, the majority of the studies followed the quasi-experimental design, using interviews or surveys to evaluate the efficiency of interventions, among which only six studies employed the randomized design. This finding
demonstrates that the quality of interventions in this area is still under-developed, and could benefit from further, stricter analysis.
Our study provides important information into how knowledge in the field of patient engagement has been introduced and developed in the last few decades.
The current study shows the impressive advances in this field. Patient engagement is growing in studying patients' experience, health utility use and service efficiency. Our findings encourage that in the field of patient engagement, future influential studies and articles could be conducted and published, and further explore the role of patient play in the patient-centered care.
There are some limitations of our study. Firstly, we did not count the number of citations from articles published in books, which may lead to the missing of some very important articles during the review. The second one is that we only checked the articles written in English, which may lead to the selection bias that some good articles written in other languages being omitted. Thirdly, since there is not a recognized category called patient engagement through the search, we chose other four most related categories as our target source of journals, hence, some articles related to this area in other clinical, medical or social science categories might not be included. The last limitation is that patient engagement is a relatively new conception, which means the older articles are more likely to be cited than the newer ones, simply due to their longer existence. This means some more solid, rigorous, or even seminal works could not be listed in our search.
Conclusion
Although limitations exist, the review of the 50 top cited articles in patient engagement may be worthwhile on a few accounts. The data we provided imply how much knowledge and how many developments in the field of patient engagement have been disseminated and made during the last 20 years. Most studies reported the positive relationship between patient engagement and health outcomes makes us optimistic and convincible that the input of resources and capacities to make meaningful progress on this new field is worthwhile. These findings encourage more excellent researchers and influential journals to participate in the exploration of the role in patient engagement to improve health outcomes.
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